In several groups of officers and men, comprising over 3,000, the number show-ino clinical evidence of fungus infections of the skin of the feet varied from 26 6% at home to 42.6% on the China Station. When officers alone were considered, this percentage rose to 44-2 and 63.4%. Various groups of ratings showed no appreciable variation of incidence. A series of 500 officers and men in the United States Navy showed an incidence of 13-2%. 90 9%O of the officers -ere affected (Butler et al..1924 ).
The disease is rare in young children, in contradiction to the frequencv of ringworm infections of the scalp (Graham-Little, 1916) . The age-groups from 20 to 40 years show the highest incidence (White, 1927 : Williams, 1936 , while men are more susceptible than women (Strickler and Friedman, 1931) . Many patients have had the JULY-UNIT. SERV. 1 disease for years before reporting for treatment (White, 1927; Ormsby and Mitchell, 1916) .
The disease is commoner among those who are gathered together in communities like public schools, ships, &c., where bathing is frequent and communal. Among the general population it is rarer in the poorer classes of society where opportunities for bathing are scanty.
I do not propose to discuss the various fungi which are of pathogenic importance in epidermophytosis. Trichophyta and epidermophyta are most commonly found.
They may be present on normpl skin surfaces (Williams, 1922; Cornbleet, 1926) , and in such cases may be saprophytic, setting up dermatoses only when conditions are favourable for growth. The fungi have both a corrosive and irritant action by the elimination of a keratolytic, toxic ferment, and their own rapid growth (Macleod, 1928) . Myceli?um has been shown by biopsy as far down as the tenth?layer of.epidermal cells (Jamieson and McCrea, 1932) . Fungi grow rapidly on hair, wool, silk, &c., and on algal growths from damp floors, and remain viable after long periods of drying (Bonar and Dreyer, 1922) .
A diagnosis can be made on clinical grounds alone (Guy and Jacob, 1923) , but in doubtful cases it is well to look for the fungus. The species can be identified only by cultural methods (Muende, 1934) . Various methods are described for examining for fungi microscopically (Roxburgh, 1934; Jones, 1935; Swartz, 1936 ; Morris Moore, 1936; Milochevitch, 1936) . The so-called " mosaic fungus ", crystals, oil and fat globules and degenerate cells must be differentiated, and it is necessary to make sure that there are no imperfections on the cover-glass.
The disease is more common in hot countries and particularly so in climates and during seasons with a high relative humidity. Heat and moisture are necessary for favourable growth of the fungi. Excessive sweating is an accepted predisposing cause of epidermophytosis (Weidman, 1928), and McCormick (1935) has emphasized how tight-fitting, badly fitting, modern shoes produce ideal conditions for fungus growth, particularly if an orthopaedic abnormality such as flatfoot is present (Cornbleet, 1934) . The sweat in intertriginous areas is highly alkaline, and treatment of fungus skin lesions by acids has been suggested (Marchionini, 1929 (Marchionini, , 1930  Levin and Silvers, 1932; Maschkilleisson et al., 1934; Belisario, 1935) .
Re-infection by organisms harboured in shoes has been investigated, and many patients gave a history of irregular recurrences irrespective of whether old or new shoes were worn (Jamieson and McCrea, 1937) .
The dhobi or washerman has been blamed for the spread of the disease. I have never seen a case of clinical epidermophytosis in a Chinese of the coolie class accustomed to walk barefoot or wear pattens, and to this class the washerman belongs. On the other hand, the disease is common in westernized Chinese who wear shoes.
The fault lies in imperfect laundering and, especially, imperfect drying, of socks; it is not that the washerman is himself infected.
Cases have been recorded of familial infection (Lovejoy, 1923) but this is not common, and men rarely infect their wives-women being extremely insusceptible. They wear thin stockings and light, well-ventilated shoes, and take more interest in the hygiene of their feet than men do. Apparently infection is not spread from patient to patient but an inanimate object intervenes (White, 1927) . Towels, wooden gratings in bathrooms, coconut matting, and wet floors and decks in swimming baths, &c., are potential sources of spread. It is surmised that trauma, however slight, is necessary for the fungus to gain an entrance, and this may be effected by particles of sand, the action of caustics on bare feet in cleaning decks, the " rubbing " of a clumsy darn in a sock or an abrasion from a badly fitting shoe. Many patients report exacerbations after bathing in the sea. Wading spreads the toes and aggravates fissures (Skeo¢h, 1928) .
To contract the disease, heat, moisture, and a trauma are required, with contact with an object on which the fungus is present. I believe that epidermophytosis of the feet is common in those members of the community who bathe often, not because the skin surface is in any way changed by frequent washing, but because it is so often left imperfectly dried. Descriptions of the clinical appearances of epidermophytosis are to be found in the standard textbooks on dermatology and elsewhere. White (1927) describes 11 different types. For present purposes I propose to discuss briefly three main groups, intertriginous, hyperkeratotic, and vesiculo-bullous, the first two running a chronic course with acute exacerbations, and the third showing, usually, an acute onset and often passing into a subacute or chronic stage, also with exacerbations. The intertriginous type is most common and Weidman (1927) believes that it represents the primary lesion in all cases. One or both feet may be affected and one or more of the interdigital clefts may be involved, with the original infection in a fourth cleft in every case. The predilection of the fungus for this particular cleft has aroused interest and has been explained on anatomical grounds (Gray, 1927; White, 1927) . The little toe is often squeezed out of its normal shape by the shoes and liable to be abraded. But this does not occur in all cases and Weidman (1927) thinks further investigation is required. There may be simply scaliness in the clefts but usually the skin in the space is macerated and shows a dead-white, sodden, thickened, adherent mass of epithelium (Ormsby, 1935) , like moist blotting paper or suede leather (Macleod, 1928) . Sodden pearly plaques are sometimes seen (Jones, 1935) or the epithelium may become thickened at one place to form a " soft com " (Gray, 1934) . No symptoms may be experienced until an exacerbation occurs (Hallam, 1928) . The epithelium peels off leaving a red, painful area on which vesicles may form and spread on to the plantar or dorsal surfaces of the toes or of the foot itself (Franklin. 1935) . Fissures form vertically across the webs, or laterally at the junction of the toes and the ball of the foot, and cause discomfort and even pain, and may prevent the patient from walking.
Hyperkeratosis of the soles and heels, and in the region of the ankle, happens as a result of long-standing vesicle formation in thickened epidermis (Franklin, 1935) . and may appear as irregular patches with detached edges (Macleod, 1928) or as round keratoses, the size of a split pea, either projecting above the surface or lying imbedded in the horny layer (White, 1927) . The keratotic areas are coloured yellow or brownish yellow, and are not painful unless fissures form. Secondary infection may take place and the whole of the skin of the foot become sodden and exude foul-smelling sanguineous sero-pus.
Vesicles and bullae arise either as a direct spread from the interdigital clefts or oti the dorsum of the toes, dorsum and sole of the foot, &c. The vesicles are arranged in clusters (Scholtz, 1932) and are deep-seated or superficial, and varying in size. They do not appear simultaneously and are not necessarily symmetrical. Unless secondarily infected the contents are clear but often show surrounding erythema. The clusters spread from the periphery (Scholtz, 1932) either in all directions or from one point only (Ormsby, 1935) . Itching is invariable and can be relieved by rubbing or scratching (Barksdale, 1933) .
The vesicles may dry up, or be ruptured by scratching and an erythematous, scaly patch be left, often with a defined edge, and fresh vesicles may form on the patch or at its edge. In other cases the rupture of the vesicles may leave behind a red, shiny, or weeping surface surrounded by a collar of scales (Ormsby, 1935) . Sometimes the vesicles may run together to form bullae, and with secondary infection the whole foot may become inflamed and swollen, with cellulitis, lymphangitis, enlarged and tender groin glands, fever and constitutional disturbance. Such acute manifestations tend to cure, but a chronic squamous condition often supervenes, with recurrences of vesiculation. In all forms of the disease, particularly the vesicular, erythematopapular or erytheniato7squamous eruptions may spread up as far as the knees (Korne, 1934) .
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Where many cases of fungus infection are being seen, an unwi-arranted clinical diagnosis may be made, and there are lesions clinically typical of epidermophytosis in which a fungus cannot be demonstrated. Various micrococci have been found (Sabouraud, 1910 (Sabouraud, , 1923 Hulsey and Jordan, 1925) , and it is necessary to concede that bacteria are solely responsible for some cases of so-called ringw-ormi of the feet (Weidman, 1927) . If a pathogenic and heemolytic streptococcus is present " it is there for business and not as an innocent bystander " (Mitchell, 1935) , anld Greenwood (1922) state that while the staphylococcus may be present on normal skins the finding of a streptococcus is of aetiological significance. Andrews et al. (1934) have described a series in which pustular conditions of the soles were due to focal infections, while pustular psoriasis (Barber, 1933 ) is subject to periods of quiescence andl exacerbation and, as the sides of the toes may be involved, with sodden peelinig, miiay w-ell be confused with epidermophytosis. The toes and feet may show ringwA-orn-like lesions in generalized eruptions, such as seborrhceic and other forms of dermatitis, psoriasis, and lichen planus and even pityriasis rosea (Weiss et al., 1927) . A dermlatitis may be caused by the dye in socks, or tanning agents or leather dyes in shoes, or by the application of such agents as iodine to abrasions, &c. Perionychia may be duie to fungus infection but it can be pyogenic, tuberculous or syphilitic. Secondary syphilis may produce condylomata between the toes in the form of messy, scaly, slightly purulent lesions. Cases of simple dyshidrosis are often regarded as mycotic. In this condition non-inflamed, deep, uniform sago-grain-like vesicles spring up at once symmetrically in dozens or hundreds, burning rather than itching, seldom rupturing spontaneously, and showing no marginal activity or surrounding collar (Scholtz, 1932) . No fungus elements are found in the roofs of the vesicles. Cases of localized hyperhidrosis as described by Tobias (1927) are very rare. Hyperkeratosis of the soles miiay occur in tertiary syphilis, keratoderma blenorrhagica, and following the adIministration of arsenic.
On February 11, 1937, Heggs delivered a Chesterfield Lecture on skin dliseases of the feet and I have used notes of that lecture.
Following the work of Strickler (1916) on the differential diagnosis of rinlgworm and other skin infections bv the results of white blood-cell counts, I liave carried out this examination in 100 successive cases of epidermophytosis of the feet. using patients with other skin diseases and normal skins as controls. I found no constant factor present w hich would aid.
No discussion of this disease would be complete without mentioning the secondary eruptions, known as epidermophytides, epidermophytids, or simply as ids" wrhich occur usually on the hands but also on other parts of the skin surface as a concomitant to fungus lesions between the toes and on the feet. They were first described by Jadassohn in 1912 and investigated in the United States more particularly, though Cranston Low in Scotland gave a detailed account in 1924. The concept is now generally accepted by dermatologists but the subject remains controversial. I have seen 34 patients with dyshidrotic or squamous eruptions on the hailds, and others w%ith erythematous and papular lesions elsewhere, for which no other cause could be found than that of an allergic response to a primary fungus lesion of the skin of the feet. Authoritative articles have been written by Williams (19-22 1926 Williams (19-22 , 1927 , Strickler et al. (1932) , Sulzberger (1936) , and Peck (1937) . The phenomenioin can be compared to the action of bacteria,which, locked up in various organs. act as local foci of infection and cause urticaria, &c. There is similarity between the secondary eruptions due to fungi and certain of the tuberculides and secondary syphilitic eruptions. The fungus has been found in the blood-stream in man. It is necessary for the fungus or its products to reach and invade the living part of the skini to produce sensitivity and resulting allergic manifestations (Peck, 1937) , and it is suoggested that keratolytics, strong antiseptics, X-rays, &c., may force the fungi or their products into the blood-stream, or sensitize tissue in themselves or prepare thew-ay for senisitization by other substances. Ithas been discussed w\-hether the presence of a fungus lll infection ima-sensitize the patient to other substances than the toxin of the fungus concerned. such as occupational irritants (White and Taub, 1932; Goldsmith, 1936) . The fungus is rarely found in secondary lesions and this has been variously explained (Williams, 1927 : Cleveland White, 1929 . Peck (1937) Many types of epidermophytide are described (Cranston Low, 1924; Peck, 1937) . Cheiropompholyx-like eruptions are the most common in my experience. Treatment should be (lirected to the primary lesion, and the "id" soothed with zinc or calamine cream. Cure of the epidermophvtosis is followed by cure of the epidermophytide.
Treatmenit by trichophytin extract " remains a nebulous terrain " , and mainv w-riters report varying degrees of success (Peck, 1930 (Bonnevie, 1936) .
I have had the opportunity to treat over 1,000 cases of the disease during the last ien years, aild in my experience the following general lines of treatment have been the most successful:
Intertriginou-s type8.-(1) With gross maceration: Twice daily the feet are bathed in a lotion for half an hour and afterwards carefully dried and powdered. (2) Acute and subacute cases: Every night an ointment is rubbed into and around the infected areas. Next morning the ointment is wiped off, the feet bathed in a lotion and a paint applied to the lesions. At bedtime the feet are again bathed, dried, and the ointment applied. (3) Chronic cases: As for acute and subacute cases but a special paint containing a copper salt is used.
Vesiculo-bullok types.-All vesicles and bullae are opened twice daily with a sterile needle and a paint applied. If the surface of the lesion becomes raw and weeping the paint is discontinued and lotions alone are used, while, if the surface becomes scaly, an ointment is substituted for the paint.
Hyperkeratotic types.-A paste is applied twice daily but never for longer than five days at a time, with gradual reduction in the strength as peeling becomes established. If irritation occurs a soothing calamine cream is applied.
Fissures should be painted with silver nitrate 1% to 5 % in nitrous spirit of ether.
Toomey (1930) uses a 10% solution. Sharlitt (1935) recommends 1% tetraiodomethenamine, salicylic acid, and thymol in collodion flexile.
I now propose to state the preparations which I use of choice, and to discuss these and others which have been recommended and tried, mentioning that amazing differences in success are obtained with different remedies in various hands.
(1) Powders.-(a) 1% salicylic and benzoic acids and 5% boric acid in talc. The last lotion is recommended by Whitfield (1934) . Salicylic acid has a fungicidal action (Sharlitt, 1935) , and is keratolytic. If used in too strong concentrations it will crack the skin (Skeoch, 1928) , and in some patients it causes a mild dermatitis. In hyperkeratotic cases it can be used in the form of a paste, in strengths as high as 2 drachms to an ounce of soft paraffin. It is an extremely valuable remedy.
Carbolfuichsin, either alone or as Castellani's paint, genetian violet, malachite, and brilliant green are dyes which have been used with success. Malachite green is now most commonly applied and is an active fungicide . It is contained in liquid mycozol. Chrysarobin has been recommended (Skeoch, 1928; Hallows, 1936) . Apart from its staining properties, it may cause dermatitis (Stevenson, 1929) , and should be used -ith caution. Cignolin, which is chrysarobin ninus the methyl group, and stronger, can be made up as an ointment or paint (Manson-Bahr, 1935) , and gives good results. Kenedy (1931) , recommends a paint containing cignolin, gr. 2 and oil of cade, uij 40 in rectified spirit, oz. 1 in chronic cases. Buchbinder (1934), and Jones (1935) , have faith in abracide skin lotion, which I also use. In addition to the lotion and pow-der an ointmnent is produced. Iodine is a fuingicide (Schamberg et al., 1931) and has some therapeutic value (Strickler, 1933; Legge et al., 1934) . It often irritates and in my experience causes secondary manifestations. Its use is apt to produce the " brown mess " on the skin described by Haldin-Davis (1930) . According to Wigley (1936) , the preparation called paranitrophenol gives encouraging results, while Lomholt (1934) recommends mycocten leo, the ethyl ester of paraoxybenzoic acid, in 500 solution in spirit or as an ointment as a clean, convenient, and non-staining remedv. Mercurochrome 220 soluble is mnost disappointing and I have ceased to use it. Gomez-V7ega (1936) was imnpressed by its use in conjunction with " visible light ". Mention is made of the application of pine oil (Smyth and Smyth, 1932) , bismuth violet (Barksdale, 1933) , tetrachlorophenol sodium (Weider, 1935) , chinosol (Lortat-Jacob and Bridault, 1926) , and thymol and cinnamon (Myers and Thienes, 1925) . Belisario (1935) has had successes by applying citric acid several times daily. Unusual methods of treatment suggested are the intravenous injection of Lugol's iodine (Doug-Ngoc-Dieu, and Millous, 1923) , the inhalation of ethyl iodide (Swartz, 1935) , and the attraction of fungi to the surface where they can be better attacked by the application of packs of Sabouraud's medium (Williams, 1936b) . The correction of orthopedic abnormalities should be regarded as an important part of treatment (Lieberthal, 1934) . This is not a complete survev of therapeutic measures. It is necessary to " go slowly " and keep on long after apparent cure is achieved. The wrar against the fungus should be one of attrition rather than a series of spectacuilar and spasmodic attacks.
X-rays do not kill the ringworm fuLngus but simply brinig out the hairs affected by the disease (Gray, 1935) . If carefully given in fractional doses, however, treatment by X-rays is claimed to facilitate cure (Ingram, 19315) , and to shorten the course of epidermophytosis in some cases (McGlasson and Lehman, 1924) . At least it gives svmptomatic relief. Treatment with the so-calledl Grenz ravs has proved disappointing (Dorne and Cleveland White, 1931) .
Fungus infection of the nails is regarded as a coIiimoin source of re-infection and relapse in adjacent skin surfaces (Hodges, 1921; Williams, 1928; Williams and Barthel, 1929; Rockwood, 1930) . It is wellnigh impossible to cure. Treatments suiggested are evulsion under an.Tsthesia (Whitfield, 1923) , the applicatioln of doublestrength Whitfield's ointment under adhesive tape (Whitfield, 1934) , the use of Fehling's solution (Gardiner, 1931) , and the painting of the nails with carbolfuchsin to which 2.5% salicylic acid has been added (Hasson. 1934) .
To prevent the occurrence and spread, general and individual precautions can be taken. The site should be rendered unsuitable for the fungus to work in (Gray, 1934) . There has been a tendency to chase the fiunguis and forget foot hygiene (McCormick, 1935 and their floors, and those of dressing rooms and cubicles, tiled, and scrubbed daily, soap powder being used; mere flushing is not sufficient (Greenwood, 193a) . All forms of bath-mat which cannot be sterilized should be avoided, and efficient drainage should be provided for shower baths. Community bathrooms should contain pans containino 0 -5 to 10% sodium hypochlorite for bathing the feet, and a suitable powder for dusting between the toes. In the Services, schools, &c., occasional inspections of the feet could be carried out, and lectures given and notices posted regarding the nature of the disease and the essentials of foot hygiene.
Particularly in hot weather, boots and shoes should be light and loose-fitting and should not be wiorn next to the skin. The leather should be vegetable-as opposed to chrome-tanned. White canvas shoes are preferable to those of "buckskin ". The wearing of sandals can be encouraged, and crepe-soled, rubber-and imitation rubber-soled shoes avoided, with the wearing of "gym" shoes cut down to a minimum. The toes ought not to be crowded by tight foot-wear. Men swabbing or scrubbing decks with strong alkaline solutions should not have bare feet. Boots and shoes can be disinfected from time to time by placing in the toes a pledget of cotton-wool soaked in formaline solution, and leaving overnight in a shoe box (Henderson, 1932 : McCormick, 1934 . They can be aired afterwards to avoid a dermatitis. Infected individuals should destroy bedroom slippers, if worn, and obtain new ones with loofah soles and bath-towel uppers. These can be boiled (Whitfield, 1934) . Well-fitting, boilable, wi-hite cotton socks should be worn in hot weather and changed as often as possible. These can be worn under woollen socks when marching. These woollen socks can be disinfected by soaking in a solution of 1% thymol in spirit for one hour (Kadisch, 1931) . Powdering inside the socks is helpful.
A towel belonging to someone else should never be used. Towels should be washed as often as possible and efficiently dried, and never, on any pretext, piled in heaps.
No one should walk bare-foot on floors, floor-coverings, or decks, particularlv in bathrooms, matsheds, dressing rooms, cubicles, &c. After bathing it is easy to dry the feet without placing a bare foot on the floor if slippers are placed within convenient reach. Germicidal soaps such as " neko " can be used for washing the feet but strong caustic soaps must be avoided. After bathing in salt water, the feet should be immersed in fresh water, whenever possible, and sand particles washed awav. Scrupulous drying of the feet, particularly between the toes, after bathing, is the most important factor in prevention. After this careful drying, a powder-not containing starch, which " cakes "-should be dusted over the feet and between the toes. Boric acid in finely powdered talc, silatox, or the well-known " baby" powders are excellent for the purpose. " Fungicidal " powders are not suitable, as a dermatitis might be caused if they were used for the long periods necessary. The toilet procedure of powdering between the toes should become as much a matter of routine as cleaning the teeth, and the tin of powder as necessary a constant companion as the tooth-brush.
In cases of excessive sw-eating it may be advisable to add for a time 1% salicylic acid to the powder and to bathe the feet in weak solutions of alum or potassium permanganate. Witch-hazel and cologne water are also useful, while in severe cases Gilman (1935) Dr G. ROME HALL: At Lagos, in 1893, civilian Hauzzas were treated for what was then known as " ainum ", described as a circular rodent ulcer around the base of the little toe. Sometimes the whole of the ligaments around the metacarpophalangeal joint were exposed; they came for removal of the moribund toe. One point to note is that they were a people who wore sandals; the ulcer was always fouled with sand. Often they were newcomers from the interior, living on an altered dietary.
I was on service at a mine in the forest rain-belt zone of the Gold Coast for several months in 1933, the middle months of which were specially unhealthy owing to excess of rain and want of sun. Despite all usual care a personal attack of dhobie itch eczema occurred, one cause of which was being often three hours in perspiration-laden clothes in the morning. Investigation showed that half the Europeans had been served for months, by lazy houseboys, with condensed water for drinking and cooking, and thus a calcium deficiency had been caused.
Stress has been laid on the occurrence of these mycotic diseases at the age of puberty, a time when there is a special need for calcium. It has also been emphasized that they attack middle-class schools; the pupils in these schools are just the persons who go in for bathing, thus incurring damp and not fully dried feet.
